Malignant testicular germ cell tumours in the elderly are extremely rare with anecdotal accounts of their aggressive behaviour. Fifty cases of germ cell tumour, diagnosed at the age of 60 years or above, were pathologically reviewed. The oldest patient was 86 years of age, with 78% of cases presenting in men in their 60s. Forty-one (82%) of the tumours were seminomas with only nine cases (18%) of mixed or nonseminomatous germ cell tumour. However, all non-seminomatous types of tumour were represented in the series. The macroscopic tumour size was significantly larger (median ¼ 6 cm, range ¼ 2-11 cm) than comparable series in younger men. They were also of higher stage with more frequent vascular invasion and rete testis invasion than is typically seen in a younger population. The tumours were less associated with intratubular germ cell neoplasia than in younger men as it was present in only 47% of assessable cases. We conclude that germ cell tumours, in man aged 60 years or above, present at a later stage than in younger men, and although most are seminomas, non-seminomatous tumours may occur with a wide spectrum of morphology.
Germ cell tumours are the commonest malignancy in young males. Their incidence over the past 30 years, particularly in Europe and the USA, has increased. 1, 2 The vast majority of tumours are diagnosed in the third and fourth decade of life. Rare prepubescent malignant germ cell tumours are also recorded 3 but they are usually very different in their histopathological profile and behaviour, being unassociated with intratubular germ cell neoplasia, unclassified (IGCNU) and are usually pure teratomas or yolk sac tumours.
The incidence of malignant germ cell tumours declines markedly towards the age of 50, and tumours in patients above the age of 60 are extremely rare. A slight peak in testicular tumours seen in the elderly is thought to be due to secondary neoplasms involving the testis. Spermatocytic seminomas are an entirely separate lesion from the remainder of the germ cell tumours. 4 They are well reported in the elderly and have a distinct morphology and immunophenotype. IGCNU is never present. There are virtually no established cases of metastatic pure spermatocytic seminomas, which therefore almost always has a benign outcome. Incredibly rare exceptions include those cases of spermatocytic seminomas that develop sarcomatous change within them. Recent evidence suggests that they are derived from primary spermatocytes whereas the remainder of the germ cell tumours are derived from more primitive germ cells. 5 The vast majority of men presenting with a testicular lump in the 60 and above age group have a spermatocytic seminomas or a primary lymphoma, or a stromal tumour, usually of Leydig cell type. Rarely metastases can also be seen.
This review was initiated 4 years ago due to the authors' clinical and pathological experience, gained in phase 2 trials of novel treatments for relapsed germ cell tumours, 6 that elderly men with germ cell tumours tended to present late, and responded more poorly to chemotherapy when compared with younger men. Due to their rarity, even in referral practice, a retrospective cohort has been collected from a number of sources.
We here report a unique series of 50 malignant germ cell tumours, diagnosed at the age of 60 years or over, which specifically excluded spermatocytic seminomas. The purpose of this was to give an insight into the differences in presentation, macroscopic appearances, spectrum of diagnoses and other histopathological parameters when compared with malignant germ cell tumours diagnosed in a younger population.
Materials and methods
Cases for review were collected from a number of sources. The British Testicular Tumour Panel was a group of genito-urinary pathologists led by R Pugh, who examined referral cases from around the United Kingdom between 1950 and 1980. Slides or blocks from 28 cases were available for review, as well as the panel's histopathological reports.
Other cases were collected from the archives of Barts and The London NHS Trust (12 cases) and Addenbrooke's Hospital (10 cases) and included referral cases.
The cases were reviewed by an expert genitourinary pathologist (DB and AW), and if necessary, immunochemistry was performed to confirm the diagnosis. The cases in the British Testicular Tumour Panel, where blocks were available, had been tissue micro-arrayed onto seven blocks. Immunohistochemistry for placental alkaline phosphatase had been performed previously on these arrays and positivity was confirmed in all the submitted cases of seminoma.
Data recorded included patient age, side of tumour, macroscopic size of tumour, histopathological diagnosis, presence of vascular invasion, rete testis invasion, tunica vaginalis invasion, cord invasion and the presence of IGCNU.
Results
The cases are displayed in Table 1 . The age profile is displayed in Figure 1 . The average age was 67 years with the oldest person diagnosed being 86. There was a sharp decline in cases over the age of 70, although interestingly cases appeared stable in frequency between 60 and 70.
Forty-one of the tumours were seminomas (82%). Three of these had significant numbers of syncytiotrophoblastic cells (7%). The only other pure tumour type seen were two embryonal carcinomas, there being no pure yolk sac tumours, teratomas or pure choriocarcinomas. Mixed tumours included six non-seminomas (12%) and three mixed seminomas/non-seminomas (6%). Yolk sac was seen in four of these tumours (8%), teratoma in six (12%), embryonal carcinoma in six (12%) and choriocarcinoma in one (2%).
Vascular invasion was seen in 18 cases (36%). Rete testis invasion was seen in 26 out of 37 cases (70%). We attempted to elucidate the stage, although this was not possible in many cases due to limited blocks and slides being available. In total there were eleven T1, three T2, eight T3 and two T4 cases.
The side of the tumour was reported in 39 cases, 24 (61%) were right sided and 15 (39%) left sided. Tumour size was available on 26 cases where the macroscopic size had been recorded clinically or pathologically. The size of tumour ranged from 2 to 11 cm with a median of 6 cm, mean of 6.0 cm and a s.d. of 2.7 cm. The mean diameter of the 13 tumours that were diagnosed within the past 10 years show a mean diameter of 5.6 cm.
As review material was sometimes limited, with only one block available (especially on the British Testicular Tumour Panel series where there was almost never any seminiferous tubules to assess) only 19 of the tumours had sufficient adjacent seminiferous tubules to assess the presence of IGCNU. At least 50 tubules had to be present to justify inclusion. Out of which 8/17 (47%) showed IGCNU, with atrophic features present in 11/17 (65%).
Discussion
Germ cell tumours are a success story for modern chemotherapy and radiotherapy, with a high cure rate. 7 Often, if first-line therapy fails, then secondor even third-line regimens are available at specialist centres. Therefore, any group of these patients where the cure rate falls significantly below the average is a cause for further investigation. Malignant germ cell tumours in the elderly are therefore a cause for concern.
The study of 729 seminomas in the series of the British Testicular Tumour Panel, some of which has been included in the current series, revealed 7 seminomas in men above the age of 70. 8 However, not all of these cases have been included, as not all slides for review were present in the pathological files. Germ cell tumours in the elderly have been reported sporadically in the past. One report of seminoma dates back 50 years. 9 One previous series deals specifically with testicular tumours in men 60 or over. 10 They are also mentioned en passant as part of larger series. 8, [11] [12] [13] [14] The incidence of malignant germ cell tumours compared to other testicular neoplasms in the elderly is difficult to determine due to differences in classification. Fortunately, most authors have used the age of 60 as a cutoff. Abell and Holtz 10 reported 12 malignant germ cell tumours out of a total of 50 (24%) diagnosed at age 60 of above. However, they only report one spermatocytic seminoma, possibly because the tumour was not fully described at this time. Collins and Pugh 12 report 32 germ cell tumours out of 86 tumours in men aged 60 and above, but do not report SS independently. Their later update in Pugh's classic textbook also does not distinguish between spermatocytic and classical seminomas; however, it gives and excellent overview of the other neoplasms diagnosed in the above 60 age group. He reports a total of 153 neoplasms of the testis and appendages. Forty-four (29%) of these are germ cell tumours, including spermatocytic seminomas. Seventy (46%) are lymphomas, 10 (6%) are sex-cord/stromal [15] [16] [17] [18] The oldest patient we have found in the literature was a remarkable case of pure embryonal carcinoma in a man of 96. 16 Spontaneous regression, 19 necrosis, 20 presentation as metastasis 21, 22 and bilateral tumours 23 have all been reported in elderly men with seminoma. One report of two cases outlines problems in treating elderly men with seminomas. 24 We believe that ours is the largest series to date in patients over 60.
The late presentation of germ cell tumours in this age group may be for a number of reasons. Education programmes in testicular self-examination are targeted largely at younger men and there may be a lack of self-awareness of the need for examination in this age group. Second, community doctors may be late in referring them to a specialist centre, especially if they feel that the lump is benign or non-neoplastic. Third, there may be resistance within elderly men to seek help for testicular lumps.
There are many differential diagnoses of a testicular mass in the elderly. Inflammatory conditions can usually, but not always, be excluded by clinical examination and investigations including ultrasound. Neoplastic differential diagnoses include, importantly, spermatocytic seminoma, and this was a major consideration when constructing the current series. Spermatocytic seminomas can be distinguished from seminoma on morphological grounds; by the presence in spermatocytic seminomas of three cell types, a scanty to absent lymphocytic infiltrate and presence of intratubular spermatocytic seminoma. IGCNU is absent in spermatocytic seminomas. 4 In addition, placental alkaline phosphatase staining is absent to very scanty in spermatocytic seminoma. 25 The recently described anaplastic spermatocytic seminoma has a clinical behaviour similar to that of spermatocytic seminomas, and a similar immunoprofile. 26 We have not seen a case of the rare sarcomatous transformation of spermatocytic seminomas in the British Testicular Tumour Panel series or in recent archives. 27, 28 Large series of germ cell tumours all show similar rates of seminoma vs non-seminoma with a rate varying from 46% seminoma in the series by Pugh 8 to 53% seminoma for the series by Jacobsen. 11, 29, 30 This contrasts markedly with this series in the elderly where there were a significantly greater number of seminomas (82%).
Comparisons between the groups of non-seminomatous tumours are difficult due to the low numbers of cases in the current series. Mixed non-seminomas comprise 33% of the Jacobsen series and 31% of the von Hochstetter series whereas they comprise 16% of the current series. Pure tumour types (pure teratoma, choriocarcinoma, yolk sac or embryonal carcinoma) are 14% of the Jacobsen series and 16 of the von Hochstetter series whereas there was only one case of pure embryonal carcinoma (2%) in the current series. Therefore, the elderly show a shift from pure tumour types towards mixed and seminomatous tumours.
The size of the tumours is significantly greater in this series than in other reported series. A recent assessment of size in germ cell tumours 31 showed a reduction over time in mean diameter from 4 cm in the 1980s to 2.5 cm currently. As half of these cases were diagnosed more than 30 years ago, the mean tumour diameter was calculated in only the recent cases, excluding those in the British Testicular Tumour Panel, and even in these the mean tumour diameter was 5.6 cm. We conclude that elderly men do present with higher stage tumours than younger men. This may be for a number of reasons. First, the men may present to clinicians at a later stage, as they may be less likely to conduct testicular selfexamination and also less likely to present to their local physicians. However, it is also the case that there may be diagnostic delays due to lack of clinical examination of the testes in elderly men, or a perception that neoplasms in the elderly are less urgent than testicular masses in the younger male. Therefore, cure in the elderly male would appear to be more difficult than in younger men, because of a tendency to present at a higher stage and also less tolerance of the adverse effects of chemotherapy.
It was noted that there were more right testis than left testicular tumours. The increased frequency of right testicular tumours over left-sided tumours has been reported previously. 32 This disparity is in keeping with the relative sizes of the left and right testes in humans.
IGCNU is well known to be commonly associated with germ cell tumours. Large series have described IGCNU adjacent to 98% of germ cell tumours, where sufficient seminiferous tubules could be assessed. 33, 34 In one assessment of the stroma adjacent to testicular tumours, tubular atrophy was seen adjacent to 36% of seminomas and 15% of nonseminomas and the amount of atrophy was inversely Germ cell tumours in the elderly DM Berney et al correlated with the amount of IGCNU. 35 There was a strikingly low rate of IGCNU seen in association with these tumours in this series, and a correspondingly high rate of testicular atrophy, although only 17 tumours had sufficient seminiferous tubules to be reliably assessed. Two possible theories could explain this. First, the large size of tumours seen in this series might have led to more obliteration of the seminiferous tubules with IGCNU. Second, there could be a genuine loss of IGCNU with age. We are in favour of the second theory, as careful safeguards were made to exclude cases in which only a few tubules were identified, but IGCNU was not seen. Thus, these testicular germ cell tumours appear to be at the end of the spectrum in the pathogenesis of the disease. It could be hypothesised that these patients had ongoing IGCNU for many years, which failed to transform into an invasive tumour until later life. While much of the IGCNU eventually 'burns out', these tumours are the result of the extremely late event of late transformation of a limited amount of IGCNU into an invasive malignancy. The trend for these tumours to be seminomatous rather than transforming further (or initially) into non-seminomas is exaggerated in the elderly, where the plasticity of cell type, so typical in the young, has been lost.
We conclude that study of this age group has shown that germ cell tumours in the elderly present at a higher stage, and have a different disease profile than more typical cases, as well as shedding light on the pathogenesis of germ cell malignancy. Close examination of clinical outcomes in this group, in the setting of larger trials, may assist in better outcomes for this rare disease.
